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1020030013573 %^ U*}: 2003/9/25 

[AHWg] MSI AH 

[^igj^l 0002 

[*||SSJa>] 2003.03.05 

[^Xil^ai^W] G02B 

[gfssi ssi s» at ^mm i^ems- ai^d 

[§*92| 9 ^§5)1 WAVELENGTH 01 VISION MULTIPLEXED PASSIVE OPTICAL NETWORK 

SYSTEM 

[g§!£J3H] 1-1998-104271-3 

[^s] oia^ 

[ CM B| £] 2 H ] 9-1 998-000339-8 

[S»?IS§^eiSl 2003-001449-1 

[£S2| ^S^i] 01 XH^ 

S^SJI] LEE, Jea Hyuck 

[^JI^Ss] 690111-1011145 

431-062 

[^4:1 3^l£ 2*S*AI iy? ^gf2g 1469 

[^3] KR 

S°S}|] HWANG , Seong Taek 

[?^§^y£] 650306-1535311 

459-707 

[^] S^AI CDgOHI^ 102-303 

KR 

[£S°J 3S5}|] OH.Yun Je 



24-1 



* 1 



1020030013573 SUM 2003/9/25 



[^aje^eis] 620830- 10520 15 

[?@aS] 449-915 

I^^l S2IAI 2!i=f£| #^^01^ 102§ 202S 

[^31 KR 

[grain 

[&S2| S?S^I] JUNG, Dae Kwang 

[^EiMSiS] 710327-1822527 

441-390 

[^1 3!^!^ ^^3XI^ £mAPT 335 M 

1004 s 

[^31 KR 

AI-St 1 ] 

[91X11 X||42£2| ^go|| 21 & SS. CHI 21 

013^ (21) 

[3|£#5!S1 20 2 29,000 SI 

[3K**SS1 4 e 4,000 m 

0 2 OS 
[^AhS^Sl 7 » 333,000 S 

[&3II1 366.000 S 



24-2 



1020030013573 #^ <H*>: 2003/9/25 

[ASH 

^-7><?J7> nj-ofl &0^, ^-71 71^1^, -8-71 <£^S) Q]i=Hj tifl^ 

€ ^fM-^ X| 1 zl afl*l^ X|2 ^Bl^uL, #7} XU 3L1E.S- <Qn 

& #*8= #413^ sH}« tf-g-^H ^-71 cf^^ ^2 SH** -f-*fl #7l X| 2 IB 

S ^"71 XI 1 3LJE.S- ^171 ^-^7154, ^ #7l XI 2 IESf 

£^=1^, A oM X)2 IBS^-El ^- 7 i ^ ^-Alsl- *r-*!*>ul, ^7} XI 2 #71 ^ # 

*1 71^ *V£X1 ^#^-712]- #7] «V£X1 ##S-7l<4 71^^^ 7]5]S <>1 3 € XI 3. #7] XI 2 3. 

7V A>oloflA^ -^S^ 71^^^ S)-#cq ^ #^*Hr ^Al7l^ ( A o V 7l X|2 ^^H, 
71^^ € 4^ ^MM^lfe ^-ft- 3*}^, #7l ##-ff 3*>» *^-tV 

£ 2 
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1020030013573 %^ ^7}: 2003/9/25 

^ ^ ^ H o v ^^ ^-7>^^>° 0 > a] ^ ^ {WAVELENGTH DIVISION MULTIPLEXED 

PASSIVE OPTICAL NETWORK SYSTEM} 

5L l£ 7l#ofl 4= ^ Cf^5)- wj-Alo^ ^3 ^o^nj- Al^Eflo^ ^ o. 

51 2^ ^ ^ofl ^ ^ 4^3" *r"f^ ^-7>^7>^ 0 V Aj^Uflo} ^.g. ^ 

S- 3-cr -E 24| 5LA]£ ^o o v ^*Kr ^^7} ^-§; i-WH^ 

£ 4^ £ 2°fi 7><^7>^ ^ o. L+Ejafl^. 5.^, 

£ 5^ ^ofl 4€- ^#^171^ fi3«E|o| ^Bj)l- M-El-lfl^ ZLSflH, 
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1020030013573 <Qx}: 2003/9/25 

7>^^>S]^l(x-Digital Subscriber Line, xDSL), HFC(Hybrid Fiber Coax), FTTB (Fiber To The 
Building), FTTCCFiber To The Curb), FTTH(Fiber To The Home) ^-^ cf^tr ^"S^f ?l2r 

^l&ltr FTTx(^, FTTB, FTTC, FTTH)^ AHKActive Optical 

Network, AON) ^<^1 FTTx^ #7}-^ a> ^(Passive Optical Network, PON) 

^MHl ^ FTTxS. ^g-U ^ ^cf. ^-§-*g ^-7V<yA>^ ^ £.*H ^ 

(point-to-mult ipoint)5l (topology)* ^ -f-Al Tjj- ^o_ s o]^ ^^]Ajol 

, ^^1^ fl^ ^ ^4 ^ Jl5r^, tfl-g-^o] c^ig 7l#^ 7fl^T * M-^SLsL 

f7}<a^ §>u|-^ ^(Optical Line Termination, 0LTH1 cHr^ ^> 

v-llH^ ^(Optical Network Unit, 0NU)1- 1>N^1 ^-^^ ^-^y^ll- a>-§-^ o^^-o.^, 
^SSl £a> sfi^lf ^^*>^ 7KjA> vils^ ^^ojcf. ^, Aj-^^v W^aV 
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1020030013573 #^ <^^>: 2003/9/25 

^(PON: Passive Optical Network)^- ^1^>^I 7H^-(C0: Central Of f ice)-£- S.^- 

&\ f A Jlt cf^-^H i=K^ 7><^ ^(Subscribers)^ 711 #^Rr *1<* 71*1^- 

Xl^-oflAi 4V7I Z]- 7>«a^oll7ll A^\^ Al^^ol4. 

f 1 H o v ^(TDM: Time Division Multiplexing) sj-^V ^-^ cf^sj- ^(Wavelength Division 

Multiplexing) ^ %7 r W# ^r-g-W. 

^°o V 71*1^2} Al^l 71^^ uj-e}- -^7lS}-7> ol-f-O^o) ^-Cf. ^ _fi_^ ^7} A] o] ^ q. 

^o] 7l#3, ^M^ol 1°J1S ^1*11 -§-°l* r *l ^rcf^ cH^^-ol o^rf. ^6H, ^ q- 

#2}- H o^^ #°o V 7l*l^olH A 7>°g7Hl7ll *]3. ^ sj-^gvg- ^Hl °1 *H 

7^*r ^^1, ^ 7}<y*}t-^ Al-^s oj-g-^^ oj:^ ^-A]ol 7>^sVcf 

-£ l£r #5fl 7l#^ tc)-= C}^5)- ^§-*§ ^.ol^ A^Ao) ^LAj ^- 

l4E]-^4. £ 1# #2^, %7}<d*\^ 7l^l^-( 110)2f, #^-S-(140)2f, 

7l^l^-(i20)4, 4^r^ 7l-<y7>( 130)1-* if-tr^-. 

^71 f& 71^1^(110)^: #7] A 7><y7>#oll7ll ^OJL* i^*Hr 

71(111)51-, ^^/t^j^Km)^, cf^^l ^Aj7l(112)l- i^-trcf. ^ ^ 

^% % 7}<$X}*$ A^Efl^ yj. 7 V^7Hl7ll jLJfro) sJ-^-o. o}^}^ ^ 

^*Rr y ^°lcl-. Wl^ i^-ol ^-AJ^jt, fAjnVo^ 7>^*>C|-. 
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1020030013573 Qz}: 2003/9/25 

<is> a o v 7 ] ^Ai 7l(111) - E 1o ii v}<% Qo) i Xl - \ n # 

^bM ^f^/l}f^7l(113)iiL ^71 <^^5}-/4^^7l(113)^ ^"71 ^ 

^^1- 4#2)-Al^A^ #71 71^1 ^-(120)^5. #^*Vcf. 

<ie> ^-71 ^-^71(111)^ %QCL3_±r n& eflo]7i o]$}o} (Distributed feedback laser 

array), tfsf# (Multi-frequency laser : MFL) , i^S^ ^ «<H #31 

(Spectrum-Sliced light source), «1*H1^ #°fl AQ eJM *\ (Mode- locked 

fabry-perot laser with incoherent light) -f-^r *H3^ 3M*1 ^--^# 0 1 ^>-§-^^. 

<i7> ^1^14, ^H^i ^ (Distributed feedback laser array), 4^ 

efl^l 7-1 (Multi -frequency laser : MFL) ^ ^>-g- 7>^tr 4^ ^£ 4^ ^d^^ 

A tiV^A] ^Wl^O>*Vcf. 5fl J± £1 ~*H* efl°l7^^ ^ o] 6j) H] *fl ^ 

^ -g-^l^Tfl ^ 9X^ ^ 7>^*V Sr^ U^7> ^o> cf^o) ^ 

(Mode part ion noiseHl ^Itr A ^ ^*>7> z^Vt}^. ^-*)l7> 

<18> 3lo]7i ^ ^ cfol^.c (LED ) rr^ cfo]^x= ^.4 ^ 

ozf #^o] ^-o>a^ ^4^1 -§: <*>7l ^tr ^ D oHl Jf^tr ^^17> 5U^t. 

<19> ^-#*V ti>^ ^ S-*fl lL<yi-g- ^M*V7l ^H*lH, ^o. ^ 7H]Ai ^s]i=. 7>ol « 0 > 

##(Amplif ied Spontaneous Emission Light : ASE light )-§: A>-g-S r fe y o v ^ *(| 

^3^. ^4. neiM-, #^*r « 0 v# #-g- #^0.5. A>-g-*}. LiNb0 3 ^3r ^ t5L 
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1020030013573 #^ ^7.}: 2003/9/25 

<20> av 7 ] 71(112)^ S£cH-2.= (Phot odi ode )f^.5. t 91^, #7l ^«fl 

71(230)1- -f^fi-^*! #*§= MJr.g. ^71 aJJlS. 
<2i> a o v 7 ] ^cf^s)-/rf^2)-7l(113)^ (Arrayed Waveguide Grating : AWG)^ 

^ s|-# (Wavelength Division) 7>^*>^ , # 7 1 ^ t|^s|./t^s}. 

7l(H3)^ #7l ^-fK 140)5+ H'cHI *>M-^ SS^ H Ej-^ofl afl^l^ 

^12 £Btt ^tiltr^f. ^, #7l ^i=r^S|-/^^7l(113)fe #7l *U £BS # 

D= t^llt #7l z}- £SS #71 ^12 IBS *>tg= # 7 1 *fll 

IBS #3 tr^r. #71 afll £Eu #7l #^-R-(140Hl SS^^M ^M-, ##tr 

igsHI 4= S^o] o]^ ^Aj-o] IH^KELS, ^H^>7l ^tr ^£ 

21 -£r£ 3 ^fl^t °1S. «?1S11 * ^ #^*Rr ^ ^7> 

<22> ^-71 *1^ 7l*l^(120)£r #71 ^# 7l *1 ^( 110)^ #7l Z}- 7}<>] *}( 130) A\o] 6]) Sf\*\ 

s>H, #71 ^# 7l^l^-(iio)o.s^-Bi .^a]^ s}^ ^Jr-g. *>^= tj-^sHM 

#71 7>^7>(130)ofl7ll #71 4 7>«a^>(130)S^-Bl #^ fAjifA ^ 

^2HsH #71 71^1^(110) ^.S. ^#tb^f. #71 *1^ 71 ^^-(120)^- 3*>£l- 

^ 4# W ^^r/^4^7l ^^tr. 
<23> ^-71 Zj- 7>^7>(130)^ ^^71(132)^-, #71 *1 ^ 7l *1 ^( 120)<L^&\ ^€ *fl # 

##Jl« ^SRr ^#71(131)1- if-tr^f. 

<24> ^-71 71(131)^ ^# 7>^*H, #71 *1<* 71^1^(120)* *«fl <^ 

^€ \i ~ \ n 2) S}-# *r*8= ##JL« ^7l Al iS 
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1020030013573 #^ <£t\-: 2003/9/25 

<25> a c v 71 ^ai 71(132 )^ eflol^ tfolo.tr -o] a>-§-^, ^-7) 71*1^- 

< 26 > ^2fl 71 #^ 4^- ^ tf#s}- ^-7>^^>^ ##^r ^-O] ^oj. 

^MM 3" 7>^^>l-ofl7fl AjS. Cf^ 0 S Ai , -f^>i ( ^ 1HM -g- 

7)- ^<>M xj-7^^ 7>^*>JL, 4# ^d^ol -f^t^ ^-o] r£o_ olrf. 

^-^M", ##tb <2] «. ^S7l IE^r 4# o>^^- ^ ^iM^-g; ^Al7l7l 

33r°l, 4^41 ^ cf^r^ *im ^*fl^ ^*>7l ^ 

<27> ^ Aj. 7 ]*V ^eflo] ^-^.g. *M*}7l ^^-S.^, 

<28> A o V 7l *V S.^^. ^S>7l ^*M £ M^ofl af^. f><# 7l^l^-3f, ^-7] 71*1^" 4 # 

<29> Aj- 7l ^-AJ C.4 o^ig Qj^oji ^ U ^ee^ ^ Hfl^l^ t}^o} ^ 2 
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1020030013573 %^ <3J*>: 2003/9/25 

<30> Z|Z}- a o V 7 1 *fi2 ^^H, #7] X| 2 IBS^E] ^"71 ^ f^llf ^^JL, # 

71 ^12 IBS ^-7) ^Jlt #^*Rr ^^71 Jitf a o V 7 ] z}- # 

S. #7) *fl2 IS^ «>A>^ ^ o. ^7># ^al^JL, ^71 ali^l W^7l5f ^-71 «1 

^ ^-B- A A *\°]°\]*\ ^*Kr 7l^^^ s^s} ^ #^SHr ^^17]^; 



<34> £ 2^r ^ofl ^ H c VAlo| ^-7].^^ Al^E^o| ^ ,4 

e^i=K 5L 21- ^-S^, 14 €- %7>^^R> Aj^Efl o. 71^^.(200)^, 

^-fr(230)Sf, *1<3 71^1^(240)^, 7><a^(250)-&# 1^4. 

<35> ^7} 7l^l^-(200)^r %*\}7] ^-^71(220)^, #^r^7] 2l"(210)^- S.^}^ , ^> 

7l M 71 ^-^-71(220)^ ^"71 ^-B-(230)2f Hfl^l€ ^>M-S1 XI 1 £H2f e}- 
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1020030013573 %;^ <^7}: 2003/9/25 

^-^H ^-71 ^12 IHtf -§-*fl #^§>^ , #7l ^12 IBS. -tf 

7) afli IBS #^ #71 ^71 ^-^-7](220)S^ 1>N ijj ^l-ejE^l- *l-8-«M ^ 7Br 

<36> a o V 7 1 ^^A]7l 2.1-C210) ^71 ^2 5LB12}- "S^SM , <#7] *fl2 S-B-S.^] # 

7] ^ ^"71 2fl2 IBS ^>7l §V%1= ^-^1^1- l^tbt}. 

<37> £ 3^ £ 2^1 ^O o V 7 1^1^- ^^Al7l T^^T M-E^Cf. ojf 

^"71 ^^71 5.^(210)^: ^Jlt #^Kr ^^171(211)^-, ^ 

^#*Rr ^-r^l7l (215)^, 4^ ^ ^^-71(218)1- If-^. 

<38> #71 ^^171(211)^ ^ iHW^ ^-^^1 tiV^^l ^-^71(212)4 ^-71 »*V£*ll # 

^7) (212)2}- 7l^^Sl 7^5]^ o]^^ ^2 IBSf 

(214)^, ^-71 #51*11 ^s. 7 ]o\]a] ^ ^ 711- ^^71(213)1- 1^- 

#7l ^-^71(211)^ ^7l til£^l ^-^71(212)51- ^-71 ^7K214) A>ol 

<39> ^7} ^ o. ^^ (214) - ^ >7l ^--^ 7 1(212)5L^-Ei 7l^^^ 7^^ o} 5] Tfl 

7]^^^ 4^ ^-n]-^. H]-A>Al7l^ «.BflZL ^7>(Bragg Grat ing)^ °1 

<40> Aj-7] yj-T^j ^-^7 1(2 i2)o] o^^^^ ZL«U}^-g- ^^-o.^, ^1-71 ti_V£^l 

(212HH ^-o] # 7 ) ^ o. ^7>(214)^ ^7} ti>£^l W^"7l(212) A>o)ofl^ tilAfsl 

<H cf^rS] %4*>^^ 71 /-fl7ll- ^"711^1=1-. ^-71 ti>£^l 71(212) cfl^H ^ cf 
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1020030013573 #^ <y7>: 2003/9/25 

0I.2.JELS}. Hl^^ ^-J£ A}-g- 7>^^fcf. ti.efln ^^(Bragge Grat ing^^-i- 

^7] ^-fj- 3*K214)*f aU}^ ^"^ ^17] ^Jfl- a}A>Al 9} ^}JL <Qif% ^A]?^ ^ 

2fly^-3Jfl^- ^ ^^(etlaon) EEfe SIM*-] #^2] ^71 <*^-i; ^ ^Tfl^ 

cf. ^"71 ^7>(214)^ ^7l<4 #71 ^-H- ^7V(214) ^ #7l aV£^l ^ 

^-71(212) A>o]^ 71^^^ 4^ "J* ^^j* *r $A^r 

Aj-7] ^ a] 71 (215) ^ ^7) n}2 IH^ ^S)*!, 71^^^ Sj-^o] 1=4*1 7] i=. 

^-aj o. ^7>(217)^, ^-71 °. ^7>(217)1- 3#*Rr ^#7] (216) 

«■ #7l ^#71(216)^^ Mcfo]^ s-i- A>-g-^, a o v 71 ^-ajo. 3^(217)^ 

5. 2 ^ £ 3^ #7] 34^- ^^-71(218)^ ^7] ^a]71 (214)o11^ 

^ ^IJl^r ^7] ^2 ISf -f-*M ^7} %M}7] ^-7] (220)3. ^7} %M)7) 

^71(220)^ ^12 lit *§>^ ^AjS} ^A]^ a>71 #^a}71(215)3. ^^Al^cf. Aj- 

71 s}-# ^ ^^-715.(218)^ $M iLiffl*l(Y-Branch)^£| #J£2}-3 f-o] a>-§- 7}^^. # 

7) ^ ^^-71(218)^ s&7] ^A]7l( 214 )o]lA^ f>}*£ ^-Al^Sf Aj-7] 7 )*) 

^(240)iL3^-Ei ^a]^ aj.^ .g-Aijr zj-z)-g- ^-afls>^ «^g- fVtf. 

^71 -£-AlJr<4 A o V 7] ^ ^Ajjr^ AiS. 4€- 4# ^3 ^ ^V-g-W. ^11- # 

~ A 2n ^ ^J- ^^o^ ^-o. AV-g-^. ^, ^71 *>^= #A}Jr±=. 1550nnl sj.^- ^o^o] ^ Af 
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1020030013573 #^ 2003/9/25 

-8-^:^, -8-71 %*\S.±r 1310nm *\-%-^. S. 5^ ^<H| 4 

<44> a o V 7 ] ^ 7 ]^^. (2 40)^- # 7 1 7]*\ ^-(200)^-3.^- El ^A]^ ^ ^Jro} ^711- 

^*>7fl ^&*V ^, ^7] ^ 7VSJ^V(250)-l-^7fl ^^H, #7l Zj- 7><g*K250)*3.^El ^ 
€ ^ ^^TT 7l^l^(200)^-S #^tb4. A oM *1^ 71^1^(240)^8: ^"71 

71^1-^(200)4 ^-71 ^M3-fK230)3. ^>M-^ afll zz. Bj-^-ofl H fl*i<g cf^o) i 

Btt ^«l*Rr ^171 ^-§71(241)1- A>-g-*M ^ 7 >^*H , #7l Zj- *fl 2 £S|± 
A 7>«a^>(250)*3|- Q^°\A 5ft tf. 

<45> 51 4^r 5L 2^1 £Al^ ^ 7><y7.>^ ^ o. u^^. °]» #71 7 >^7>> 

(250)^ ^"71 *1« 71^1^(240)^1^ ^^^>7ll ^71 £-^el zfzjvg- ^*Hr 

^71(255)4, #*j= t^lit #^*Hr 71(251)5+, ^ ^^-71(258)1- 

<46> a o v 7 i 71(251)^ ^ ^MJM^lfe- tih£3l ^^71(252)^ ^7l o>£^l ^#-^71 

(252)S.-^b-1 71^^^ 71 e1^r# ol^slTll ^-B- 3*}(254)£}- # 7 1 tfJ:£*fl # 

#^7l(252)^Ai f^jg ^ 2-UjEl^ *>7l M#7l(253)» 5.^^.5.^, ^-71 

aVE*tf ^-^71(252)4 ^-71 ^-R- z^^>(254) AH<*IH ^-^^ 7l^€ % 

<47> Aj-7i ^ a] 7 K255)^ Aj-71 7l*l^-(240)<HlAi ^ ^ ^<HH 71^ 

3€ 4^ ^ ^A^lfe ^4^3 ^-fr ^7>}(257)^ ( #7] ^-jf Z*7> 

(257)1- ^4 *V ^ J 9"^#7l(256)# i^W. 
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1020030013573 <&t\: 2003/9/25 

<48> #71 sf^- ^ ^^-71(258)^ ^-71 71*1^(240) %*\3L^ 

7l 71(255)3. ^^JL, ^"71 #^171(251)^^ ^€ ^ #4lJLfe 71 

^l^S. *^t!-4. ^"71 sK v ^ ^^-71(258)^ aH ^-7l(Y-Branch)^Bfl^ %5L^S. ^} 

<49> ^ofl uJ-S- ^.ol^uj-ofl 5^1, #4^l7l^r tiV^^l ^#7] HL^ «^ ^o] 

SLB. f-4 ^ tisflZL 3*} ^Efl°] ^ o. 3^ A>0 ^ 2^*4 

3*KArrayed Waveguide Grating) f-s] ^>-g-^l ^o>£ °}S, °}$\ ^ 



^ ^-fr ^7->^ ti>£xfl ^^711- ^71 7l^# ^SL-If- ^^-0.3. Ai, ^5L2) 
^-7pj7K> A]^^ ^A^ - Olcf. 
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1020030013573 #^ H*}: 2003/9/25 
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1020030013573 #^ 2003/9/25 

1] 

7><a^> -oHi sa^H, #?i 7i^i^ f 

#7] 3M3-fH4 ^^EHl «fl^l€ *>M"^ *fll IB2f =L Ef^°fl «fl^l^ *fl2 

IBtt ^al^Jl, #7l *fll <9^€ #*§= s^g. >n 

2 £Htl: ^*fl #7} *fl2 £BS #7l ^1 IBS #^*Rr 
%M]7] ^71 sq-; 

^ #7l ^12 IBS} ^^H, #7l *112 IBB^Bl #7l t^lil ^^Jl, # 

71 ^12 IBB #71 <5HV ^-#Ji» #i^Kr #^#71 , #71 zf % 

^#7l S.fvgr, 

^A^lfe *V£*11 W^7l«2l- #71 tiV^^ll #^7l £j- 71^^^ 71 SlS. o] 3 € 
*flS #71 *j|2 £15)- «VA>^ ^ o. ^-al^-Jl, #71 tiV^^ll ^^-71 S} #71 

^ o. ^ ^oloflA-l 7)^$. 4#3 #3*Hr ^#7121-; 

#71 ^2 1B2| ^SH, 71**^=} 2}-#^ ^n^g. 3=4^- ^3lf ^ ^ o. ^7>Sf, 
#71 ^-B- 37>» ^-4^ 3#*Rr ^#7l» ^al^Kr ^^]7l» 

^<LS S>b 3X)-# £^ Cf^ Wj-Al^l t7} 0 ^}t 

2] 

*)1 1%H1 5ft°1-H, #7) *1<3 71^1^, 



24-16 



1020030013573 #^ ^7}: 2003/9/25 

€ ^2 ^ul^Kr %M}7) ^7}^ ^^SLsL f>\±r ^ «j- 

3] 

*fl 1%H1 5ft<H*l. ^71 % ^^171 S-^-g:, 

#3*Kz, ^71 ^17) ^71^ ^12 £St ^€ #*8= #7] %^r*\7)3. 

°^n^}7)^ ^7]# t\ ^^SLsL ^ ^ ^ «<H^ # 

4] 

*}tt 4^ ^ "o V ^ ^og^nj- 

[^^8- 5] 
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1020030013573 #§j H*}: 2003/9/25 

#71 7>^7}S.^-Ei ^A]^ ^-^ISlr-g: #71 71^1^" #^*Rr *1<3 

71^1^ S^Hr ^7>^7,> nj-cfl olo^, A 7HJ*Kr, 

^^Al7l^ «l£^l ^-##71^ #71 «V£^1 %^^7lS.^fE-| 71^^^ 71 o] 
3 Si 711 ^J-fr 3*>« i^O.S.A-1, ^-71 SV£*H ^S. 7 1<4 #71 tiVAl-^ ^ 

-H- ^}°HH ^Sl^Hr 71^^^ 4#Sl ^ ^Jr-^ ^-^714; 

#71 *1^ 71^1^-ollA^ S}-^) ^ #AlJr 7 1<S3€ 4#3 ^Ajjrn]- 

£ ^MH^fe ##-fr ^7>4, #7l ^ o. = 3#*Rr ^ 

#7l# ^ti^Hr ^H^l* ^SLS. <5Kr 4# ^ 4^ H o V ^ *r^<g #7><y7> 

^ *1^. 

[^T 1 * 6] 

*11 5-M 5U<H*1, #71 *13 71^1^, 

#7l U^l wfl^l^ ^VM^ afll =L B^Hl tifl^l^ u^o] ^ 2 

2 £Btt -§-*ll #71 7>^7>s- t^M, #71 *f|2 IBS #*J= ^JL» # 

71 *fll IBt #71 71^1 ^"0.5. #^^>fe ^Hl7l ^-^-71 # itfl: ^<L3- 

4# ^ ^ #7}<y7H>> Al^Efl. 
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